












National Aeronautics and Space Administration




















Advanced Microwave Sounding Unit-A2 (AMSU-A2)
Structural Mathematical Model
Contract No: NAS 5-32314
CDRL: 102b
Submitted to:
National Aeronautics and Space Administration











This is the Structural Mathematical model for the AMSU-A2 unit to be used in the
METSAT/Advanced Microwave Sounding Unit-A (AMSU-A) instrument. This document is submitted
in response to contract NAS 5-32314, CDRL 10213.
1.2 Scope
This document provides the METSAT/AMSU-A2 unit structural mathematical model.
1,? Purpose and Objectives
The purpose of the Structural Mathematical model is to verify the structural adequacy of
the AMSU-A2 instrument for loading environments specified in the PAR, GSFC S-480-79.
The model can also be used by the spacecra_ee contractor for coupled loads analysis.
1.4 Document Status and Schedule









The following documents are referenced or applicable to this report.
specified, the latest issue is in effect.







EOS/METSAT Program Performance Assurance
Requirements for General Instruments
Earth Observing System (EOS) Advanced
Microwave Sounding Unit-A (AMSU-A) Structural






The MSC/NASTRAN model of the METSAT/AMSU-A2 Instrument consists of the
various compliant and rigid elements that represent the structural and non-structural parts of the
instrument. The parasitic mass, which represents miscellaneous items such as wiring, LP filters,
coax, waveguide, mounting hardware and switches, was distributed throughout the model by
increasing the mass density of the aluminum material used to model the structure. The model
statistics are as follows:








Plots of all elements in the model are contained in Appendix A. Figures A-1 through A-
12 show the complete model and areas of major changes in the model since the submittal of reference
(b). The model includes a refine momentum compensator, the machined baseplate, an updated Signal
Processing Assembly (card cage) and the additional mass of the new power control/monitor assembly.
Figures A-13 through A-88 show element and grid point locations.
The concentratedmass elements, CONM2, used in the model are shown in Figures 1
through 4 and are listedin Table 1. The materialpropertiesused in model are listedin Table H. The
model weight based on the above data is 107.2pounds and the outputfrom the grid point weight
generator is summarized in Table HI. The estimated weight, based on the NOAA instrument, is
summarized in Table IV. The model weight iswithin 2.2% of the estimatedweight.
follows:
The model changes made to EOS model to reflectthe METSAT configuration are as
1. A refinemomentum compensator added
2. Machined baseplate added
3. Card cage updated
4. New power control/monitor added (lump masses)
The remodeling of the momentum compensator added 315 elements to the model and
weighs 12.93 pounds. The updated card cage added 1149 elements and weighs 11.22 pounds. The
machined baseplate added 609 elements and weighs 3.51 pounds. The power control/monitor assembly
is model as a group of eleven CONM2 elements and the board location in the model is as shown in
Figure 5.
The model is in the EOS spacecraft coordinator system and will not be reoriented, since the first
fundamental structural frequency is above 100 Hz. The thirteen mounting locations, with grid point




Table I Concentrated M_ss Elements (CONM2)
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Table II AMSU-A2 Model Material Properties
Material Material E W
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Table IT[ METSAT AMSU-A2 Model Weight
OUTPUT FROM GRID POINT WEIGHT GENERATOR
REFERENCE POINT = 0
MO
1.756151 E-10 -1.257703E-09 -1.772651 E-10 1.201782E+03 -1.019539E+03 *
1.071979E+02 6.216528E-10 -1.201782E+03 -3.024719E-09 -1.544687E+02 *
6.216528E-10 1.071979E+02 1.019539E+03 1.544687E+02 3.201984E-09 *
-1.201782E+03 1.019539+03 3.389590E+04 4.888595E+03 6.319220E+02 *
-3.024719E-09 1.544687E+02 4.888595E_03 2.365275E+04 -1.102023E+04 *



























































Table IV METSAT/AMSU-A2 Estimated Weight
Description Estimated Actual Total
A2 NOAA Total Weight
Honeycomb Baseplate, Remove
Machined Baseplate, CAD
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